Morphological effects of ceramide on DMPC/DHPC bicelles.
Freeze fracture electron microscopy and dynamic light scattering were applied to characterize the morphological changes of DMPC/DHPC bicellar systems induced by the addition of ceramides. The results demonstrate a tendency of the DMPC/DHPC aggregates to evolve forming elongated or tubular structures with the increase of the temperature. At 20 degrees C, low concentrations of ceramide promote the appearance of elongated structures with twisted zones. Higher concentrations of this lipid lead to the formation of liposomes along the elongated structures. The increase of the temperature to 40 degrees C induces the growth of the structures containing low concentrations of ceramide forming branched aggregates. In samples with high amounts of ceramide, the increase of temperature causes phase separation and the formation of a mixed system composed by liposomes and multilamellar tubules. The morphological effects induced by ceramides in this new membrane model give new insights for the role played by this lipid in biological membranes.